Microglial activation is inhibited by corticosterone in dopaminergic neurodegeneration.
The present study compared 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced microglial activation in 3 different groups, sham-operated (SHM) mice, adrenalectomized mice (ADX), and ADX mice administered with corticosterone (ADX + CORT), to investigate the roles of glucocorticoids on microglial activation and dopaminergic neurodegeneration. Acute MPTP treatment induced moderate tyrosine hydroxylase (TH)-immunoreactive neuronal loss in the substantia nigra (SN) of SHM mice; this neuronal loss was significantly enhanced in ADX mice, but eventually recovered following the administration of corticosterone. Consistent with neuronal findings, acute MPTP treatment induced microglial activation in the SN from 1-3 days post injection in SHM mice. Interestingly, microglial activation was further enhanced and occasionally showed a phagocytic morphology in ADX mice that showed no circulating corticosterone. Furthermore, the activated microglia was significantly suppressed by the administration of corticosterone to ADX mice. Moreover, a confocal microscopic study demonstrated that the expression of inducible nitric oxide synthase protein, exclusively colocalized with activated microglia in the SN in ADX mice, was substantially decreased by the administration of corticosterone. Thus, the present study, using in-vivo adrenalectomy for a dopaminergic neurodegeneration model, successfully demonstrated the neuroprotective effects of corticosterone by microglial inhibition.